Measuring and assessing the cognitive load associated with different tasks is crucial for many 3 applications, from the design of instructional materials to monitoring the mental wellbeing of 4 aircraft pilots. The goal of this paper is to utilize EEG to infer the cognitive workload of subjects 5 during intelligence tests. We chose the well established advanced progressive matrices test, an 6 ideal work-frame because it presents problems at increasing levels of difficulty, and has been 7 rigorously validated in past experiments. We train classic machine learning models using basic 8 EEG measures as well as measures of network connectivity and signal complexity. Our findings 9 demonstrate that cognitive load can be well predicted using these features, even for a low number 10 of channels. We show that by creating an individually tuned neural network for each subject, 11 we can improve prediction compared to a general model and that such models are robust to 12 decreasing the number of available channels as well. 13 14
activity in alzheimer's disease patients with lempel-ziv complexity and central tendency measure. . Performance as a function of the number of best channels. Channels were ordered according to their contribution to the prediction quality (see text for details). The curve depicts the prediction quality (r 2 ) for the XGBoost algorithm as a function of the number of best channels taken into account. Figure 5 . Difficulty level discretization effect on prediction quality (r 2 ). Each line corresponds to different feature types. PS red are the PS features of the 12 best channels. Figure 6 . Diagram explaining the architecture of the ANN that was used. There were 2 hidden layers, and all layers were dense (e.g. all connections were present). The parameters between the input layer and hidden layer 1, and the parameters between hidden layer 1 and hidden layer 2 were held during the individualization phase. Figure 7 . Difference of r 2 score using an ANN before and after individualizing the last layer for each subject. Error bars reflect standard error of the mean. Paired t-test results are shown.
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